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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the electrolysis formula dephosphorylation equipment is under the water containing the Lynn component about an 
anode plate and cathode, carries outdifficulty vitrification of the Lynn component by energizing and electrolyzing between an 
anode plate and cathode at water, and it was made to deposit while making an anode plate and cathode counter abbreviation 
parallel and arranging them -- abbreviation — the electrolysis formula dephosphorylation equipment characterized by rotating 
cathode at least among an anode plate and cathode centering on an parallel shaft, and changing 

[Claim 2] Electrolysis formula dephosphorylation equipment according to claim 1 characterized by carrying out opposite 
arrangement of two or more anode plates and two or more cathode, preparing, and changing. 

[Claim 3] Electrolysis formula dephosphorylation equipment according to claim 1 or 2 characterized by forming an anode plate 
and cathode pillar-shaped, respectively, rotating cathode at least among an anode plate and cathode for every predetennined time, 
and changing. 

[Claim 4] An anode plate and cathode are electrolysis formula dephosphorylation equipment according to claim 1 to 3 
characterized by being formed with iron or aluminum and changing. 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electrolysis formula dephosphorylation equipment 

used for the septic tank of drainage etc. 

[0002] 

[Description of the Prior Art] One of the environmental problems has home drainage, and nitrogen and Lynn which are included 
in home drainage especially cause [ of the river or the lake ] eutrophication. In the area which has a sewage treatment facility, 
although these components are mainly removed by the biological method, it is necessary to remove these components at each 
home in an area without a sewage treatment facility. 

[0003] Then, development of the technology which can purify these nitrogen and Lynn is performed in each home unit, and the 
method (references, such as JP,60-44090,A) of removing the Lynn component under drainage by the electrolytic process is 
offered about Lynn in recent years. This electrolytic process uses as an anode plate the electrode which consists of a metal which 
it combines [ metal ] with phosphoric-acid ion and makes water generate poorly soluble metallic phosphate. It is the method 
which is under drainage containing the Lynn component about an anode plate and cathode, and was made to electrolyze by 
energizing between an anode plate and cathode. Since the above-mentioned metal ionizes from an anode plate, it is eluted, and it 
combines with the phosphoric- acid ion under drainage, and becomes poorly soluble metallic phosphate and deposits in water, the 
Lynn component is removable by settling this or filtering it. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the hydroxide ion which will be produced in electrolysis if it electrolyzes by 
energizing to an anode plate and cathode in this way, and the metal ion eluted from an anode plate reacted, the refractory metal 
hydroxide was generated by water, it could draw near to a cathode side, and adhered on the surface of cathode, the front face of 
cathode was being worn with this metal hydroxide of electric insulation, voltage rose, the electrolysis performance fell, and this 
metal hydroxide had the problem that where of electrolysis was no longer performed soon. That is, although the 
dephosphorylation performance by which it was easy to carry out a maintenance, and a ******** etc. is needed, and whose 
exchange of an electrode is more than half a year at least, and the life was stabilized till then in maintenance-free one had to be 
obtained with dephosphorylation equipment for home use, it was what cannot fill such a demand. 
[0005] this invention is made in view of the above-mentioned point, and it aims at offering the electrolysis formula 
dephosphorylation equipment from which the Lynn component under drainage is removable by the dephosphorylation 
performance continued and stabilized at the long period of time. 
[0006] 

[Means for Solving the Problem] In the electrolysis formula dephosphorylation equipment the electrolysis formula 
dephosphorylation equipment concerning this invention is under the water containing the Lynn component about an anode plate 1 
and cathode 2, carries out difficulty vitrification of the Lynn component by energizing and electrolyzing between an anode plate 1 
and cathode 2 at water, and it was made to deposit while making an anode plate 1 and cathode 2 counter abbreviation parallel and 
arranging them — abbreviation it is characterized by rotating cathode 2 at least among an anode plate 1 and cathode 2 centering 
on an parallel shaft, and changing 

[0007] Moreover, invention of a claim 2 is characterized by carrying out opposite arrangement of two or more anode plates 1 and 
two or more cathode 2, preparing, and changing. Moreover, invention of a claim 3 is characterized by forming an anode plate 1 
and cathode 2 pillar-shaped, respectively, rotating cathode 2 at least among an anode plate 1 and cathode 2 for every 
predetermined time, and changing. 

[0008] Moreover, invention of a claim 4 is characterized by forming an anode plate 1 and cathode 2 with iron or altirninum, and 

changing. 

[0009] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained. The cell 5 is filled with activated 
sludge and it is made for water to be supplied from the feed pipe 7 at drainage 6. Moreover, it is made to be drained from the 
drain pipe 8 with the cell 5 by the drainage 6 by which electrolysis processing was carried out. The filter 9 formed by porous 
membranes, such as a ultrafiltration membrane and a hollow fiber, is formed in the drain pipe 8, and the drainage 6 by which 
electrolysis processing was carried out is discharged from a drain pipe 8 through a filter 9. And it floods with this cell 5 at 
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drainage 6, an anode plate 1 and cathode 2 are formed, and DC power supply 1 1 are connected to an anode plate 1 and cathode 2. 
The quality of the material of this anode plate 1 and cathode 2 has iron or desirable aluminum, especially the anode plate 1 needs 
to be what consists of a metal which it combines [ metal ] with phosphoric-acid ion and makes water generate poorly soluble 
metallic phosphate, and it is desirable that they are iron or aluminum. 

F00101 Drawing 1 shows an example of the structure of electrolysis formula dephosphorylation equipment. An anode plate 1 and 
cathode 2 are formed with pillar-shaped metals, such as the right square pole and a pillar, and the metaled shafts 1 2 and 1 3 have 
protruded in the center of the upper limit and soffit. The cell 5 is formed with electric insulation material, and the bearings 14 and 
1 4 of a couple are formed in the base. It sets in the right above position of these bearings 14 and 14, and the conductive 
energization bearings 1 5 and 1 5 of a couple are arranged and formed above.the cell 5. By supporting the shaft 1 2 of a upper limit 
pivotably in the energization bearing 15, an anode plate 1 and cathode 2 are attached in the cell 5 while they make a bearing 14 
support the shaft 1 3 of the soffit pivotably, respectively. DC power supply 1 1 are connected to this energization bearing 1 5, and it 
enables it to have energized to an anode plate 1 or cathode 2 through the energization bearing 1 5 and the shaft 1 2. Moreover, the 
gearing 16 of electric insulation,' such as a product made of a resin, is attached in the shaft 12 of the upper limit of an anode plate 
1 or cathode 2, respectively, and the motor gear 1 8 of the motor 17 arranged and formed above the cell 5 has geared with each 
gearing 16. Thus, an anode plate 1 and cathode 2 are arranged in parallel, and rotation of them is attained with the shaft parallel to 
mutual. And by operating a motor 17, the rotation drive of an anode plate 1 or the cathode 2 can be horizontally carried out now. 
[001 1] It is in the electrolysis formula dephosphorylation equipment formed as mentioned above, and the drainage 6 which the 
Lynn component contains flows into a cell 5 through a feed pipe 7. And if a direct current is energized between an anode plate 1 
and cathode 2, by electrolysis, a metal ion will be eluted during drainage 6 from the metal which forms cathode 1 , and this metal 
ion will react with the Lynn component under drainage 6. Since the Lynn component is generally dissolved in drainage 6 as 
phosphoric-acid ion, the metal ion eluted from the anode plate 1 reacts with phosphoric-acid ion, and poorly soluble (insoluble) 
metallic phosphate is generated by water. For example, when the anode plate 1 is produced with iron, iron ion is eluted from an 
anode plate 1, this iron ion reacts with phosphoric- acid ion, and poorly soluble phosphoric-acid iron is generated by water. 
Moreover, when the anode plate 1 is formed with aluminum, aluminum ion is eluted from an anode plate 1 , this aluminum ion 
reacts with phosphoric- acid ion, and a poorly soluble aluminium phosphate is generated by water. 

[0012] Thus, since the Lynn component under drainage 6 deposits as poorly soluble (insoluble) metallic phosphate in water by 
electrolyzing, where the filter 9 could remove when draining drainage 6 through a drain pipe 8 from a cell 5, and the Lynn 
component is removed, drainage 6 can be drained from a drain pipe 8. Moreover, in case it electrolyzes in this way, in a cathode 2 
side, the hydroxide ion is generated during drainage 6. This hydroxide ion can be drawn near to an anode plate 1 side, the metal 
ion in which the hydroxide-ion concentration of a near [ an anode plate 1 ] was eluted from the above-mentioned anode plate 1 by 
becoming high reacts with this hydroxide ion, a poorly soluble (insoluble) metal hydroxide generates in water, and it deposits 
during drainage 6. For example, when the anode plate 1 is produced with iron, iron ion is eluted from an anode plate 1 , this iron 
ion reacts with the hydroxide ion, and a poorly soluble iron hydroxide is generated by water. Moreover, when the anode plate 1 is 
formed with aluminum, aluminum ion is eluted from an anode plate 1 , this aluminum ion reacts with the hydroxide ion, and a 
poorly soluble aluminum hydroxide is generated by water. This metal hydroxide that deposited during drainage 6 is drawn to 
cathode 2, and a metal hydroxide adheres to the front face of cathode 2. And the front face of cathode 2 will be worn with the 
metal hydroxide of this electric insulation, the voltage between an anode plate 1 and cathode 2 will rise, and electrolysis will not 
progress as electrolysis advances. Since the electric-field density between an anode plate 1 and cathode 2 is high between the 
fields which counter mutually, adhesion of a metal hydroxide is mainly produced in the anode plate 1 of cathode 2, and the field 
which counters. 

[00 1 3] Then, by operating a motor 1 7 and rotating an anode plate 1 and cathode 2, if it adheres to a metal hydroxide in this 
invention in the anode plate 1 of cathode 2, and the field which counters Make it make the field where it does not adhere to the 
metal hydroxide of cathode 2 counter an anode plate 1 , and it prevents the voltage between an anode plate 1 and cathode 2 rising. 
It is made to make electrolysis continue good and the Lynn component under drainage 6 can be removed by the dephosphorylation 
performance continued and stabilized at the long period of time. 

[001 4] When an anode plate 1 and cathode 2 are formed the shape of a right square pilaster, and in the shape of a pillar, the new 
field where it does not adhere to the metal hydroxide of cathode 2 can be made to counter an anode plate 1 by rotating an anode 
plate 1 and cathode 2 at the angle of 90 degrees horizontally. For example, as an anode plate 1 and cathode 2 are horizontally 
rotated at the angle of 90 degrees at once in one month, the new field where it does not adhere to the metal hydroxide of cathode 2 
for every month can be made to counter an anode plate 1 . Thus, while making it rotate an anode plate 1 and cathode 2 for every 
predetermined time and also electrolyzing, you may make it always rotate an anode plate 1 and cathode 2. In addition, since what 
a metal hydroxide adheres to is cathode 2, if it is made to rotate cathode 2, it is enough and it is not necessary to not necessarily 
rotate an anode plate 1 . However, since the activated sludge in a cell 5 may adhere also to an anode plate 1 in the field which 
counters the cathode 2, it is desirable to also rotate an anode plate 1 . Moreover, since a metal ion is eluted from the front face 
which counters the cathode 2 of an anode plate 1 in the case of electrolysis, although the field which counters the cathode 2 of an 
anode plate 1 will be consumed with advance of electrolysis, and will retreat, the interval of the opposed face of an anode plate 1 
and cathode 2 will become long and electrolysis efficiency will fall It is desirable by rotating an anode plate 1 to be able to make 
small the amount of retreat of the front face of an anode plate 1 , and to rotate an anode plate 1 also from this point. 
[00 1 5] Here, as for an anode plate 1 and cathode 2, it is desirable to prepare two or more pairs in a cell 5, as shown in drawing 2 . 
Two or more anode plates 1 and cathode 2 are connected to DC power supply 1 1 in series, respectively. Thus, by forming two or 
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more pairs of anode plates 1 , and cathode 2, the electrolysis effective area of an anode plate 1 or cathode 2 becomes large, 
adhesion of the metal hydroxide to the cathode 2 per unit area decreases, and the life of cathode 2 can be lengthened. 
[0016] Moreover, when an anode plate 1 and cathode 2 are formed with iron or aluminum as mentioned above, Although 
electrolysis will be checked if iron ion and aluminum ion are eluted from an anode plate 1 in the case of electrolysis, these react 
easily with the hydroxide ion and serve as an iron hydroxide and an aluminum hydroxide insoluble in water, cathode 2 deposits on 
a front face and these iron hydroxides and aluminum hydroxides adhere Since it can electrolyze by making the field where the iron 
hydroxide or aluminum hydroxide of cathode 2 do not deposit by rotating an anode plate 1 and cathode 2 counter an anode plate 1 
Even if it forms an anode plate 1 and cathode 2 with iron or aluminum, Lynn can be removed by the dephosphorylation 
performance continued and stabilized at the long period of time, and the life of equipment can be prolonged. 
[0017] 

[Example] An example explains this invention concretely below. 

(Example) The anode plate 1 and cathode 2 which were produced on 1 cm square by the aluminium bars of the shape of a right 
square pilaster with a length of 22cm were prepared in the cell 5, as it showed six at a time in drawing 1 or drawing 2 , and about 
201. of activated sludge was extracted from the activated sludge tub of the septic tank which processes drainage of a dining-room 
to this cell 5. Moreover, the filter 9 formed from the hollow fiber which has the micropore of 0.4 microns of apertures in a drain 
pipe 8 was formed. And the dining-room drainage which added the phosphoric acid was intermittently poured in so that injection 
rate may become [ day ] in 1 31. /so that the total Lynn concentration might be set to 3-5 ppm to this cell 5, between an anode plate 
1 and cathode 2, the direct current of 1 A was energized and electrolysis was performed for one day and 48 minutes. It was made 
to rotate an anode plate 1 and cathode 2 horizontally at the angle of 90 degrees at once in one month at this time. 
[00 1 8] (Example of comparison) Fix an anode plate 1 and cathode 2, and it was made not to make it rotate, and also electrolyzed 
like the example. In an above-mentioned example and the above-mentioned example of comparison, before electrolyzing, after 
electrolyzing, the total Lynn concentration of the water drained from the drain pipe 8 through the filter 9 of 1 hour after was 
measured by ICP AEM, respectively, and it asked for the Lynn elimination factor from the difference of the total Lynn 
concentration of electrolysis before and the back. And this measurement was performed for four months for every month, and the 
result was shown in Table 1 . 



[0019] 
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[0020] Although most dephosphorylation effects are no longer accepted that it becomes impossible to almost electrolyze in the 
2nd month by wearing the front face which counters the anode plate electrode 1 side of cathode 2 by the aluminum hydroxide, and 
sees in Table 1 in the thing of the example of comparison which does not rotate an anode plate 1 and cathode 2 In the thing of an 
example it was made to rotate an anode plate 1 and cathode 2, it was what shows the dephosphorylation performance which 80% 
or more of dephosphorylation effect was accepted to see in Table 1, and after four-month progress continued and was stabilized at 
the long period of time. 
[0021] 

[Effect of the Invention] In the electrolysis formula dephosphorylation equipment this invention is under the water containing the 
Lynn component about an anode plate and cathode, carries out difficulty vitrification of the Lynn component by energizing and 
electrolyzing between an anode plate and cathode at water, and it was made to deposit as mentioned above while making an anode 
plate and cathode counter abbreviation parallel and arranging them — abbreviation, since it was made to rotate cathode at least 
among an anode plate and cathode centering on an parallel shaft The field where the metal hydroxide has not adhered by rotating 
cathode even if a metal hydroxide adheres to the front face which counters the anode plate of cathode can be made to counter an 
anode plate. Electrolysis can be made to be able to continue good and the Lynn component under drainage can be removed by the 
dephosphorylation performance continued and stabilized at the long period of time. 

[0022] Moreover, since opposite arrangement is carried out and invention of a claim 2 prepared two or more anode plates and 
two or more cathode, the electrolysis effective area of an anode plate or cathode becomes large, and its adhesion of the metal 
hydroxide to the cathode per unit area decreases, and it can lengthen the life of cathode. Moreover, since invention of a claim 3 
forms an anode plate and cathode pillar-shaped, respectively and it was made to rotate cathode at least among an anode plate and 
cathode for every predetermined time If a metal hydroxide adheres to the front face which a predetermined time passes and 
counters the anode plate of cathode The field where cathode is rotated and the metal hydroxide has not adhered can be made to 
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counter an anode plate, electrolysis can be made to be able to continue good and the Lynn component under drainage can be 
removed by the dephosphorylation performance continued and stabilized at the long period of time. 



[Translation done.] 
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